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f, 400-420 n m t° - ^ ^ H^t^i: i ^ Mi C 

tti-ZitmS (400-420) t5 ? 

0 < S (400-420) < 0.20 

(i) : 

C s X • aMlX' • bMlIx" 2 • c Mnix'" 3 : z E u ••••(!) 

[tzfzL, Ml(iLi, Na, K&t/R b &&^<fc *) »(f*L&^fc < £ <> — 
®<7)T;W* 'J&«£^L ; MlI(iB e , Mg, Ca, Sr. Ba, Ni, Cu, 

LlM^liSc, Y, La, Ce, Pr, Nd, Pm, Sm, Eu 
> Gd, Tb, Dy, Ho, Er, Tm, Yb, Lu, AK G aRZfl nfrb 

&&&&t)miitLZ>4?n:< t i>~m<o%i±m7tmxi±=m&m£mL ; x, x- 

, X" RZfX"'liZti^fti, F, CK B rJBLXrifrt>%&m£i)m&*LZ4?& 
< t i>— i^ny>^$L ; -f-LTa, b, c Stfz li^-fi-Ptl, 0 ±S a < 0 
. 5, 0^b<0. 5, 0^c<0. 5, 0<z<l. 0 <7>i£Hl*5£>8cffi£^-f 
] 

[1**^3] (I) KiS^TX^B r 2 HffilRO 
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[0 0 0 1 3 
[0 0 0 2] 

10 0 0 3] 

&&3S£: L$m»o ^^£f*:JS^>_tM Steffi Ltv>iv»ffloi) U(±il 

[0 0 0 4] 

<b * & i> <D , SWSJ£«t&*«fcfeB; K «t o T $ *l & f£g>*ij £ # £ ft v » t?*«14 
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[0 0 0 5] 

[0 0 0 6] 
[0 0 0 73 

[0 0 0 83 
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^-vl 4/ 



[0 0 0 93 

y 4 )l<AZm\-m& «!2 8 0 nm) Ltzb &<DW&5kltX'*9 V frtfmTfiZ 
ftTV>&#\ 4 4 0 nm#ifi:Hf^v^7tt 0 -^^$)^fitt'e\ 4 0 0-4 2 On 

[0 0 10] 
[#^m 1 3 

^ 2001-255610 -^2r*R 
[#^^2 3 

HPH^HflfilWO 0 1/0 3 1 5 6 A l-%r/*>7lsy h 
[00113 

mwtmiik l «t -9 fc 1- £ i$s3 

[0 0 123 

(CsX:Eu, Xii^uyy) &mimMibfcfrb 

^UJUo t*fc*>, -<7)^frm:^^B#|§^:(±4 4 0-4 6 0 nmClf-^ 
jfcfili-rtlKlIcK) , J tn{Zlmz_xmJtfami)\ 4 0 0-4 2 0 nra(:e-^ 

[0 0 133 

mm * & tz #><D&m 

mm 2003-3074326 



mm 2003-033850 ^- V '. 5/ 

iz £ ^ X , n&ibftm A**. -nt^A #fgy n n r > f b-t v * A ^ *f J^tt^ftft:^ 

0 0- 4 2 0 nmtC|§7fet"-^^^i-|&^^^«t*l&^i<^^l&*i^-t* 
Jrt^S (400-420) rt s 

0 < S (400-420) < 0.20 

cofgffl & & £ £ t ir Z> tltlSMll^ < * ;wc & & 0 
[0 0 14] 

ttz, 400-420 nmK5kft\S-?*^5kft&frl l z£2>%1tmtte, 
[0 0 15] 

-mz, c s x : e u&mR&i&ftm*b%z&ftimzmm&% ?<D%ttM 

-OJt, ^HK^^n^WtzKit (HX) ^E^±lfl.Ci:t:J:otEu-0 
E u-OBM^ULt, ftSSUfcE u2+£: LTm##OteJ|fc«£rtKffi3b 

il.lte u x 2 t Ltttt«ii^iist:f mi, &itfam<n mn&it*'*? ^^ 

K(±E u2+-^^arn (£°-^M: 4 4 0-4 6 0 nm) J£Wc. 
:©Eu X2iz£2>t*£x.hti2>§kit (fcT-^ifcft : 4 0 0-4 2 0 nra) £fi 
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#11 2 0 0 3 - 0 3 3 8 5 0 ^- V : 6/ 

[0 0 16] 

^5&m <D IfcttlB&LWSk' < * iz is v » X , - o tf *7 a n ¥ y \ fc-fc v ^ a 

(I) Jci3V»rXI±B r -Cab-Si Lv» 0 
[0 0 1 7] 

CsX • aMlX' • bMHX"2 ■ cMHIx"^ : z E u ••••(!) 

[fciSU MlfiL U Na. KOT b frb X •} iiff < <h — 

m<r>T)l>lJi)&m*mL ; MH(±B e, Mg, Ca, Sr. B a. N i > Cu, 

fflfi^m^r^L ; Myitis c , Y, La, Ce, Pr, Nd, Pm, Sm, Eu 
, Gd, Tb, Dy, Ho. Er, Tm, Yb, Lu, AK G aRt/I nfrb 

zzmx i)mntL2>4?&< ti>—n<D%i±m.7tmxi*=.m£m&&L ; x, x- 

> X" RtfiX"' lt*ti<f?tLs F, CK B r Stf I ri» e> £ * P J: *)jStf*i*^* 
(H-l^o^>^iL;-eUa, b, cMzim-fti, 0 sS a < 0 
. 5, 0^b<0. 5, 0^c<0. 5, 0<z<l. 0 <D IE ffl|*I <D%M&&'t 
] ■ 

[0 0 183 

j^Tt:, *3tm<oi&ttffl%ww**>i'iiz^xmm$:&mL%tfb, mrnizu 

[0 0 193 

011*. 3C£H£ <h J:f)ML/:CsBr :Eu fl^te^fttidS <h ^ ^> 

Mjfefcft I 2 9 0 nm) L£ S OBgBH&ft*^? h 7tabl»o 0 

ncisv^T, ffi^i nmfeLtimtskytx'*? h^-e&*K ^1x1112-4^ 
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[0 0 2 03 

1) [ffi^2] : 4 0 0 - 4 2 0 nnu E u B r 2^ 

2 ) [mm. 3 ] : 440-460nm, Eu 2+-£f&^- jft 

(C s B r : E uMf«55-) 

3 ) [db«l 4] :470-500nm, Eu - 0^f«5> 

[0 0 2 1 3 

±IS^7fe#BcO)lf^7tX^^ h)V (->kmm : X*iL -^Mj^ : 6 3 3 nm 
) T'li, Eu 2 +-»*HUCsBr : E uf»KM^4 4 0 -4 
6 0nm (^tf-^) 4 0 0-4 2 0 nmi:i«»^^ o 

, »Phys. Stat. Sol. (b)203, 591 (1997) & , CsCl : EuS»M 
Sbfe^*^ HW;ov>T, 4 3 3 nm (Eu»M) > 4 4 0 nm ( 
E u -m&l-&<D%-it) . 453. 487nm ( E u m&fo<7)%-Jt) tUftZti 

[0 0 2 23 

friz&^X, MMt^t^ 4 0 0 -4 2 0 nm^^kf-^^mi-^fiS:^ 
«t ^> %itm<Vitm S (400-420) 

0 < S (400-420) < 0.20 
[0 0 2 33 

h e - * £ 1- * ^fltips-e^n^s^sj^oi^fo * & <, 

4 0 0-4 2 0 n raCt^t - ^ ^ ^tf M^C J: ^UMi: li, 
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ft*^* h ^OfttH-eofll^iOftt?* 0 , §&t£sJ» S (400-420) + S (440- 
460) + S (470-500) = 1 t & h 0 
[0 0 2 4] 

^S&H&KJS^TIl, 4 0 0 - 4 2 0 nmtcf&^e-^ SrTjrf E u X 2 #c^± 

8£3&jfc*Jfc35£^-t-J: -9 fcW^^&ftflfK-g-Sfi* fcii:, :^fc#Jf j&»<btf># 
^H» s «*tCi«^:i-*o E u X 2 E5c5HC«fc & llftMJfc^ S (400-42 

[0 0 2 53 

ttffiZtifzC s X#^tt3t*#0*^c>*l}, Eu-01^EuX 2 m 
OS^ft^E u X 2 ^ftLTE uZ+Oft^^^n 1 "***^:*^, 4 4 0 -46 

1-£ E u - O^^^^LT^^IS^^ura^-ti:^ £ti>iz, EuX 2 l) 
W&K5Hr*-&£fcj& s -C-£*o I*iJ:J:»), E u2+oft^J*^*±tf-C, 440 
-4 6 0 nmO#^H*S:i1l*D$*-6C: <hrt ? T-§& 0 fc&^ti, ^fflJSSJ^tC^ 

TfcfiJfc^ S (400-420) ri* 0 < S (400-420) <0. 2 0"C$>2> t&K* m^fk±MH) s 

[0 0 2 63 

[0 0 2 73 
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mm 2 0 0 3 - 0 3 3 8 5 0 ^- v : 9/ 

[0 0 2 8] 

K ffi v > <b a.- n tf * A n n r > f fc-b v * a ^ffjfttt&ftflcti , 

HJSEo&^&jsa; (i) -efti$tL^f»^^.it^i l^o &*m.i8&t 
(I) icfcut", #^H5fc*oj^^c>, xiiBr-e^:tWU>, Itfiiipj 

0. ooi^z^o. 0 1 <Dmmt*KDmm~?$>&z ttmizftt s*:, m 

IfiK£<7/X(±R bf*^:^^t L<, X'(±C1 at>7X(±B r-c&&.r 

^fu^ s*b^ ag^ajffi^: (i) nt±, ^i:£-ct, sh^t;^-? 

A N r^ftS^, Hfty ^ 3 ^ ^7 A ^ ^tltfbtl^ L t , CsXl 

[0 0 2 93 

h ; r^-^A, $£ % XX\ ? n Afef7&»<bfc&£JR->- h ; T ^ ^ Kfcfri* 
ftRltteftRri* h & Z> , L < l± # - # > ^.7 y * * f OjfeijRJRtt^K 

* -5 t^to £ 1 ^ 15 tt %> - 1 a s *n <b n x v > 0 *§%m xm v » «b n a *^ k 

[0 0 3 03 
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[0 0 3 1 3 

IctiE u Z&tjit&V>lX$> *) , 0flx.(^E u0^ny>ltWffl^£>ti& 0 Euit 

uffc^KfiE u 2+ t E u 3+ »LTti tLTV^^\ gMO^M 
^HtmnSkitXh -oXii) (i E u £-t&&ybfrfrb§t*t h*iZ>frhX 

h&o E iHt£*tHiE uX m X$>Z>Ztl)mt L<, *0*£K(± % ml±2. 0 
sSm^2. 3co$EHrtc7)M-e*^C<h^S Lv^ 0 m {±, 2. 0T^^.^H J 
If L^, 2. 0 (ciftolt i n t1r& tiWAW< iot, H 

[0 0 3 2] 

0Ox.tfE uBr, CsBrOid fc%SH£-e 

^"olH-eiio ^l§^Oflji7K{±> JifBO#^ft#JiK#*«EET-Cl 0 0-3 0 
0 tost f it-Mftlt-?. ^ 1 1: J: ^T9w i L^o 

[0 0 3 3] 
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i L < fi 9 0 %&Jb, 9 6 %WTt*4, ^f&^^B^^S^fi^ &ffikB'?$> 

fc-r*»3ti— Jfttc, toft* 2 OMP aJa±<3ffi;ftTj&nEJ£©Lrt:»K *4v»(±BI 
[0 0 3 4J 

[0 0 3 53 

±lS<7)^^i3J:^«^^*^«rtl-ge«L, tifl^i^U 1X10-5 
-1X1 0-2p agl^Stt^o K^*4r^O«JKHft^L4: 

[0 0 3 6] 

^^^ei^IO^H^tp^^n^XtTK* (HX) frJE£2. 5xi0-5p a 
JJJL±, 7. 0X1 0"5p attTi:t^>:H 5 H ^nr>f^I^Nny 
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[0 0 3 7] 

ttz, E u -0^^#coM*PPihi-^m±> ^*#H$C4»^>7K (H 2 0) 5> 
EE£7. OX 1 0"3p aVXTiz1-2>Zti>*1fri L<> #lC(i4. 0xi0"3pa 

7°) t^-)VYY*7 (^7-ft3^;K ? ^/^K ^-A'-F7 77° 
[0 0 3 8] 

Z<Dt m^oSniiHE^ 1 . 5kVJ^±t\ 5. OkVWTCtgt^.- 
-tbMMMfeli, -mzit 0 . 1- 1 0 0 0 // m/ft(Dmm^fr *K L < f± 1 

-i o o M m/ftmmiz$>z> 0 m^mwm*mm\zft\ix'i7'ox~ 

m&±(D&itfomzftf&irz>zti>x£z> 0 £f>c «*<«u£^-SL:-ci£ 

[0 0 3 9] 

36 s -e#*o amagt Lxn&&myti£i> t < «±-€-o®#«^!»*fflv> 

& — TtWM Xih o T & J: v> 0 
. [0 0 4 0] 
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(CsX) ^)^^t>il.Ifi^ffMLt^ cU> 0 CtiCiot, J:^-®^ 

[0 0 4 1 ] 

&-*-&e u-oa^^t-s-t^i&o ififyn^ft-r^E uX2 

3 0 orofiJtT'l 5 5^M2 0B#ffljWCfHo MS#HfU LTIi, 

& arouse, & l < ^pm^mmif^ii^mif^ i^^mmr^wm%^ 

m^bti&o ^f§tt#* t LTIi, N2^'^> Ar#X, N e £ f * 
Ct^tl^o S?3d^i^«i*SI^I±. -tC2 0 0 0 P a^TWMtt 

[0 0 4 23 

Lt, E u2+<7)ft^=S:i£ji-r*c:t^-C#^o *<Z>*&£-Uti, 15 0°CftM2 5 

°C-e 8 7bi±i 1 6 Bf 2 0 0 t:t 1 7^ 8 mm. £ fcli 2 5 0 ICC 3 0 frJbm 1 

E u 2+<3ft©3&sg £ T if* - 13 * * o 
[0 0 4 3] 

■r <D X n [z l T , a. - n tf a ffrfa^ d y y fc-t v * A ^# ^te&ftftotttt 

4 0 0-4 2 0 n mOMi^i: <t *^4Jt^ S (400-420) 0 < S (400-420) 

<o. 2 o-e$)*m7t{M/6 s t#^ti*o m*#W*±, IS^'J^-a-W-^-r\ *¥/m 



HiiiE# 2003-3074326 



&m 2 0 0 3 - 0 3 3 8 5 0 ^- V : 14/ 

#£-f*o 3t)frfWtf>0J£i±, 5 0- 1 0 0 0 // mOiEHtcab "5 , 4fiL 

< {±2 0 0 /£ m~ 7 0 0 mmOtEffllc£)&o 
[0 0 4 4] 

[0 0 4 5] 
[0 0 4 63 

[0 0 4 7] 

m^y ym&mm%t'<D±7 %mn%mmnft^m%zmm%mm^m*Lxm 

mtfz mm. £ zkitfom <o±k itftlr z>zt xMWl Ztifzi><D, $> & v > j * # >; j.^- 

-f-m^itmimmi^-, ^- y ^ * n * vy * >mmmM, ->y n - >«ms»* 
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1 -2 0,«m<7)$SH^&*K ^^X^coM-fb^^^^^it^Uti 1 0 0-1 

0 0 0 p m(n>mm^$>ho 

[0 0 4 83 

m.) £ itxmm l ?t ^ -y mwng&jft £ ftgs tc^Tfu t , aa*-*- & c t x 

flg^**0«J?[{±j»t(± 0 . 5 ^ mM2 0 ^ mC9$£BK&& 0 7y|iii* 
X<hZ>o 

[0 0 4 93 

[0 0 5 03 
[HWU3 

^#'X7t7^ -*f (v* y 4 )V? , RGA2 0 OS, STANFORD RESEARCH SYST 
EMSttM) £fflv>T, ^*^Sr«3<!0^ffl^^«:M5ELTjtWL/Co 
[0 0 5 1 3 
[§£»J 1 ] 

( 1 ) C s B r &f&iB0>ffc* 
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mM 2 0 0 3 -0 3 3 8 5 0 ^- v : 16/ 

CsBrS*7 5 g^v^^-T»*^ffl^^ X : 3 5 mm) HA 

3 5mm, |A: 2 0mm) Ct®L/:o ^Wt^ C s B r«C»o/;E 
itlfy 4 0 M P a -C$> -otZo 't^, It0^7>7 h Cl^itlCtfiS 2 0 0 
rT'2B#ra<a££$£&&3£*&L*:o t#ibti7t:^r^-7 h<7)^jt(i3. 9g/c 
m3-e*f9, -^7|c»{i0. 3ii%t^-9^ 0 
[0 0 5 2J 

(2) E uB r m ^§§^<7M1MK 

EuBr m (m=2. 2) 1*2 5 g^/>^7»WN^ 
: 2 5mm) KXtl, ^#iyi/^MiCt 5 0 MP a om^-CJnffi U ? 
7*1/ -y h (fill : 2 5 mm, I 1 0 mm) HJ&^L/io C<7)<h E u B r 

JftM^fr^fzE.tll*fo8 OMP at^)o/: 0 ^C, 

M^Tfilf 2 0 0 o Ct?2B#r B 1<7)*^^31^ML7t:o !# *i ? 7 1/ h <T> 
^JtJi5. lg/cm3T^i}, #M(iO. 5 Ml:%-C&o £ 0 
[0 0 5 3] 

(3) m^H^ffM 

WLtZo ±ISC s B r^«joJ:^E u B r m ^^^^ei*I<^P^fS:fiHSefi 

&>^J; ^> HiI»-C-HStL^^#§^ - hfiCEuBr m 50g *Xfrtz 0 f<0 
ft, glrt*^Lr 1 x 1 0-3p aOjtSKt L^o Z<Dt&* Mlzffl%mW 

t^2o o°ci;ijp^L/io m§tm j tn?'tii,zmi L mxmmmf±2 . o k vot^ 

^^BSWLT*^*^-^, CsBr I E uff^m^SrltSt^^o I^ti 
, ^^^Iftox^ y vg >®},1t£ 1 0 OmAHli^U fit 1 0 m/53* 
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^HB r55-Eb^4. 2X1 0 _5 P a tcli^F Ltz Q H B r 5}*J±<7>^e- * Ji_bfB5$ 
[0 0 5 4] 

:l^4 0 0 //m, ®ff lOcmXIOcm) «?tltv^: 0 
[0 0 5 5] 

0^1 P a ^T-K^^^I#E*m«^t-Cv^7K^*^*L7t:^, N 2 #* 

if k «t o t g^wi t & h & & <ommm%m&' < * * £ t# ^ 0 

[0 0 5 63 
[^*«2, 3] 

MMMl<o (3) fW<7)MCi3v>t, StSiDlKtSoWaEfitoiWIipifEx. 
tlffi^WHB r^JEfc 4. 5 X 1 0-5p a *5 J:t/4 . 7X10-5PaC 

[0 0 5 73 

[Jtffcfll 1 ] 

fdt#!)l^ (3) S^Wf Off^C^T, SU^E uB r m ^^jL»H-ejP 

f&^^SSijiL^o ^^lffiM*^)HB r 55-J±(± 1 . 4X1 0"5Pa 

[0 0 5 83 
[irt^C^U 2 ] 

hm^iicd (3) fMi^Mi^^t, m%Mfm<nmfom.<Dmm*%iz- 

tlffi^^OHB r^I±£8. OX 1 0 _5 P a CllLfcC: £ JiWfi|g;5&1?!l 
1 «h[W|^tCLT, JrbfcO^^Ofel^t^/^^^^^itL^o 
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[0 0 5 9] 

8 0kVp, lf*SEl 6mAWXi^MltL/: 0 /"?*;u£j&-fc y -r^P> 

^•JtBL^, A°^;^He-Nel/-f^ ($ft:6 3 3 nm) T»gU 

[0 0 6 0] 

fett^lg^^^^oatjtfMiSr^njli ($tJI ! 2 9 0 nm) T*E&fe L 
■CRBtS&ftX'S* h^SriW^L^o ff^tifcfHc*^? £ v T > 5Mfr"C 

U -€-O^H^t*tz^"t-6 4 0 0 - 4 2 0 n m^llftJjKfrK «fc 
Z> y £Jtm<D5tm S (400-420) L/j 0 

[0 0 6 1 3 

m i 



h«j ^^h^^ jkMa^a s (400-420) mm 
HBr^ff urn mm nm% 

(Pa) (°C) (hr) (Pa) 



mmm i 


4 . 


2 X 1 


0 


-5 


2 0 0 


2 


N 2 


0. 


0 1 


1 


5 0 


^^0 2 


4 . 


5X1 


0 


-5 


2 0 0 


2 


N 2 


0. 


0 7 


1 


9 5 




4. 


7 X 1 


0 


-5 


2 0 0 


2 


N 2 


0. 


1 5 


1 


3 9 
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Itmm 2 



tmm i 



1 . 4 X 1 0-5 2 0 0 
8. 0X10-5 200 



2 



2 



N 2 
N 2 



0. 0 0 



0.2 3 



1 0 0 



7 4 



[0 0 6 2] 
[0 0 6 3] 

mm S (400-420) tS8Ei:OH^^t/5 7"C*-6e 
[0 0 6 4] 

fU &±T?m2 KTfiLtz&fkfrhWbfrteZ^ 4 0 0 -4 2 0 nmO^Tfc 
iit^O < S (400-420) < 0 . 2 £»£"t ^^^Ofelt^ft^^ 0 ^^ (^ 

mm i - 3 ) (iv^-rti^ . s (400-420) = 0 x^^im^/z^cowLmminm^^ 

*>l> (Jt»0l) (400-420)>0. 2X~fr2>ttm.<7>fzib<DlfoM$Li%L^%!: 

(itmm2) KJfc^-c, i6JSE^*tw[pi±L7to 
[0 0 6 5] 
[HJ&fll 4 ] 

(1) C s B r iilfeflgOffcill 

HJfcm fclTOi:: LTC sB rO^rpy hfcfNRLfco 
[0 0 6 6] 

(2) EuB r m m%M<Dim 

[0 0 6 7] 

(3) ikitommm 
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LT 1X1 0"3p a<7yM^mt Lfz Q Z<Dt S^fHttt UD-^j- 

, *^W^Mh(iS*tffiiJ^f4gL/iv-Xt-^-C\ ^«^^2 0 0*CHSP 
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